[Abstract] Brown algae belong to a phylogenetic lineage distantly related to green plants and animals, and are found predominantly, but not exclusively, in the intertidal zone, a harsh and frequently changing environment. Because of their unique evolutionary history and of their habitat, brown algae feature several peculiarities in their metabolism. One of these is the mannitol cycle, which plays a central role in their physiology, as mannitol acts as carbon storage, osmoprotectant, and antioxidant. This polyol is derived directly from the photoassimilate fructose-6-phosphate via the action of a mannitol-1-phosphate dehydrogenase (M1PDH, EC 1.1.1.17) and a mannitol-1-phosphatase (M1Pase, EC 3.1. Note: This protein was produced in Escherichia coli BL21 (DE3) containing the recombinant pFO4_M1PDHcat vector, as described by Groisillier et al. (2010). This recombinant protein was purified by affinity chromatography using a HisPrep FF 16/10 column (GE Healthcare) and then
3. F6P reduction and M1P oxidation activities, based on consumption or production of NADH respectively, are calculated using the formula:
[(ΔA340 nm test -ΔA340 nm negative control) x 0.0001/(t x 6220 x 0. 5. To determine substrate specificity, test M1PDHcat activity in the presence of each substrate listed in the 'Materials and Reagents' section, using concentration ranging from 1 mM to at least 50 mM, at room temperature.
6. To determine the optimal temperature, incubate the reaction mixtures used in step 1 at temperatures ranging, for instance, from 10 °C to 50 °C, with incremental of 5 °C or 10 °C. The experiments described below are performed at the optimal temperature of 30 °C.
www.bio-protocol.org/e1982 www.bio-protocol.org/e1982 V does not increase with increasing quantities of S in the reaction mixture. The theory is that this saturating concentration is equivalent to 100Km, but 10Km is usually enough (Bisswanger, 2014) . It is then necessary to adjust the amount of M1PDHcat and the incubation time to obtain a linear variation of absorbance at 340 nm, i.e., a linear change of NADH quantity.
Recipes

1 M Tris-HCl
Dissolve 121.14 g of Trizma ® base in about 800 ml of MilliQ water, adjust pH with HCl then complete to 1 liter. Filter through a 0.22 µm filter and store at room temperature.
5 M NaCl
Dissolve 95.21 mg of NaCl in 10 ml of MilliQ water. Filter through a 0.22 µm filter and store at room temperature. 
